The Proteomic Effects of Pulsed Focused Ultrasound on Tumor Microenvironments of Murine Melanoma and Breast Cancer Models.
Non-ablative pulsed focused ultrasound (pFUS) targets non-thermal forces that activate local molecular and cellular immune responses. Optimal parameters to stimulate immunotherapeutic tumor microenvironments (TME) and responses in different tumor types remain uninvestigated. Flank B16 murine melanoma and 4T1 breast tumors received 1 MHz pFUS at 1-8 MPa peak negative pressures (PNP) and were analyzed 24 hr post-sonication. Necrosis or hemorrhage were unaltered in both tumors, but pFUS induced DNA strand breaks in tumor cells at PNP ≥6 MPa. pFUS at >4 MPa suppressed anti-inflammatory cytokines in B16 tumors. pFUS to 4T1 tumors decreased anti-inflammatory cytokines and increased pro-inflammatory cytokines and cell adhesion molecules. pFUS at 6 MPa increased calreticulin and alterations in check-point proteins along with tumoral and splenic immune cell changes that could be consistent with a shift towards an anti-TME. pFUS-induced TME alterations shows promise in generating anti-tumor immune responses, but non-uniform responses between tumor types require additional investigation to assess pFUS as a suitable anti-tumor therapy.